Application No. 10/562,970 

Amendments to the Claims : 

The following listing of claims will replace all prior versions, and listings, of claims in 
the application: 

1. (Currently Amended) A fuel cell having at least a membrane electrode 
assembly comprising: 

an electrolyte membrane; 

a hydrogen electrode-side catalyst layer formed on one side thereof; and 
an air electrode-side catalyst layer formed on the other side thereof, 
wherein a porosity of the hydrogen electrode-side catalyst layer is mad e to b e 
lower than a porosity of the air electrode-side catalyst lay e r and layer, a volume of pore space 
of the hydrogen electrode-side catalyst layer has a range of 1.0% to 3.0% of a total volume of 
the catalyst laye r, and a volume of pore space of the air electrode-side catalyst layer has a 
range of 3% to 30% of the total volume of the catalyst layer . 

2. (Currently Amended) The fuel cell according to claim 1, wherein the 
hydrogen electrode-side catalyst layer and the air electrode-side catalyst layer each include 
ion-exchange resin and carbon carrier and a weight ratio of ion-exchange resin to carbon 
carrier of the hydrogen electrode-side catalyst layer is mad e to b e larger than a than a w eight 
ratio of ion-exchange resin to carbon carrier of the air electrode-side catalyst laye r so that x 
and the porosity of the hydrogen electrode-side catalyst layer is made to b e lower than the 
porosity of the air electrode-side catalyst layer. 

3. (Previously Presented) The fuel cell according to claim 2, wherein the weight 
ratio of ion-exchange resin to carbon carrier of the hydrogen electrode-side catalyst layer is 
greater than or equal to L5: 1 and less than 3.0:1 and the weight ratio of ion-exchange resin to 
carbon carrier of the air electrode-side catalyst layer is greater than or equal to 0.4:1 and less 
than 1.5:1. 
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4. (Currently Amended) The fuel cell according to claim 2, wherein the volume 
of pore space of the hydrogen electrode-side catalyst layer is 2% of the total volume of the 
catalyst layer and the volume of the pore space of the air electrode-side catalyst lay e r has a 
rang e of 3% to layer is 30% of the total volume of the catalyst layer. 

5. (Currently Amended) A fuel c e ll having at least a membrane electrode 
ass e mbly comprising: 

an e l e ctrolyt e m e mbrane; and 

a hydrog e n e l e ctrod e sid e catalyst lay e r form e d on one side th e r e of, and an air 

electrod e sid e catalyst lay e r form e d on th e oth e r sid e ther e of, 

wh e rein a porosity of the hydrogen electrode side catalyst layer is made to b e 

low e r than a porosity of th e air el e ctrod e sid e catalyst layer. The fuel cell according to claim 

JL 

wherein the hydrogen electrode-side catalyst layer contains an additive having 

a particl e diam e ter siz e d to fill a plurality of voids in a carbon carri e r includ e d in th e an 
average particle diameter less than or equal to 0.3 fim and the porosity of the hydrogen 
electrode-side catalyst layer so as to low e r is lower than the porosity of the hydrog e n air 
electrode-side catalyst laye r, and 

wh e rein a volum e of pore spac e of th e hydrog e n e l e ctrod e sid e catalyst lay e r 

has a rang e of 1.0% to 3.0% of a total volum e of th e catalyst lay e r . 

6. (Currently Amended) The fuel cell according to claim 5, wherein th e av e rag e 
particle diameter of the additive is less than or e qual to 0.3 urn selected from titanium oxide, 
zinc oxide, and cerium oxide . 

7. (Canceled) 

8. (Currently Amended) A fu e l c e ll having at l e ast a m e mbran e el e ctrod e 
assembly comprising: 

-3- 
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an e l e ctrolyte mombrano; 

a spray e d hydrogen e l e ctrodo side catalyst lay e r form e d on one sido thereof; 

U11U 

a non spray e d air e l e ctrod e sid e catalyst lay e r formed on th e other sid e th e reof, 

wh e rein a porosity of th e hydrog e n el e ctrod e sid e catalyst layer is made to be 

lower than a porosity that of the air oloctrod e sid e catalyst lay e r, The fuel cell according to 
claim 1, 

wherein the hydrogen electrode-side catalyst layer is formed by spraying a 

catalyst ink and the air electrode-side catalyst layer is formed by a transfer method so that ^ 
and the porosity of the hydrogen electrode-side catalyst layer is mad e to b e lower than that-the 
porosity of the air electrode-side catalyst layer^-and 

wh e r e in a volum e of por e spac e of th e hydrogen e l e ctrod e sid e catalyst layer 

has a rang e of 1.0% to 3.0% of a total volum e of th e catalyst layer . 

9. (Previously Presented) The fuel cell according to claim 2, wherein the volume 
of pore space of the hydrogen electrode-side catalyst layer is 2% of the total volume of the 
catalyst layer and a volume of pore space of the air electrode-side catalyst layer is 30% 
of the total volume of the catalyst layer. 



